This paper presents a proposed optimization technique (POT) for transmission congestion management problem in competitive power systems at normal and emergency conditions. The fuzzy linear programming (FLP) is used as intelligent optimization technique for solving transmission congestion management problem. Two shapes modeling of fuzzy memberships are used and compared with the linear programming technique, as a conventional optimization technique. The POT has two objectives which are: Minimizing the cost of generation, maximizing the profit. However the profit is the difference between the market revenue and market payment. A multi-objective function of fuzzy technique is used to find the maximum profit for different shapes of fuzzy membership models. Four standard test systems are used to extensive study of the POT. One of these test systems is a real system of the Egyptian United Network. Simulation results show that the POT is more accurate and efficient, especially with large scale power system.
INTRODUCTION
Congestion in a transmission grid occurs due to an operating condition that causes limit violations on one or more of the "flow gates" in the system [1] . Congestion or overload in one or more transmission lines of the system may occur as a result of unexpected outages of generation, sudden increase of demand, tripping of transmission lines, or failures of other equipments [2] . In deregulated power systems, congestion, which can also occur due to commercial reasons, has become a major concern. Fast, transparent, and effective tools are necessary for congestion management [2] . Many recent publications have proposed techniques for congestion management in the deregulated environment [3] [4] [5] [6] . The importance of congestion relief as a transmission service is recognized by both the regulating bodies, especially by federal Energy Regulatory Commission FERC [7] , and by utilities and North American Electricity Reliability Council NERC [8] .
In recent years, rapid development of the electricity markets has been witnessed through radical changes due to deregulation process. The deregulation process decomposes the traditional vertical integrated system into individual companies to provide a suitable reduction level of consumer prices by means of competition. The competition in electricity market is constrained by the available transfer capabilities and the level of transmission congestion in a market.
Electric power systems around the world, have been forced to operate to almost their full capacities due to the economic constraints. The amount of electric power that can be transmitted between two locations through a transmission network is limited by security and stability constraints. Power flow in Engineering Research Journal, Minoufiya University, Vol. 34, No. 3, July 2011 260 the lines and transformers should not be allowed to increase to a level where a random event could cause cascaded outages. When such a limit reaches, the system is said to be congested. Managing congestion to minimize the restrictions of the transmission networks in the competitive market has become the central activity of systems operators. It has been observed that the unsatisfactory management of transactions could increase the congestion cost which is an unwanted burden on customers.
Transmission congestion must be eliminated using corrective actions such as phase shifters/FACTS operations and redispatch of generation. In this paper the corrective actions have been used in congestion relief for generation power redispatch using fuzzy linear programming compared with other algorithms.
In this paper, a proposed sensitivity factors are presented to compute the power flows and transmission losses using different FLP membership models dependant on the collected experiences. Furthermore, a maximum profit is obtained using the proposed different FLP models compared with the LP technique as a conventional technique.
MARKET DISPATCH MODEL
An optimal power flow is formulated for congestion management combining the following two objectives:
Minimizing the cost of generation.
Maximizing the profit.
The market dispatch formulation may be stated as [9] :
(1) Where; Ci (PGi) is the generation unit payment function. Bj (PDj) is the Benefit function of power demands.
PGi and PDj are the power generating and power demand for unit i, and a certain load bus j respectively.
NG and ND are the number of generating buses and number load of demand buses respectively.
PR presents the profit of power market which is the difference between the market revenue and market payment, (production cost of power generation units).
The market revenue is based on the forecasted market clearing price of electricity. Equation (1) is subjected to the set of system operating constraints including the system power flow equations and line flow limits. The cost and benefits functions are described by quadratic functions as [9] :
Where, aGi, bGi, cGi are the payment coefficients, aDj, bDj, cDj are the benefit coefficients, G and D are the generators and load demand domains.
Power Balance Constraint
The total power generated by the generation companies should be equal to the forecasted system demand includes both of the actual system demands and power losses, Plosses.
The independent system operator(ISO) is responsible for supplying the system demand and to allocate the transmission losses for system users. The power balance constraint may be written as.
Where PFi-j is the power flow form bus i to bus j PFj-i is the power flow form bus j to bus i
Congestion Constraint
For NL-transmission lines, the power flows in transmission network must be less than the maximum bending limits. The ISO is responsible for supplying the system demands and to alleviate the congestion effects. The power in transmission line k, PFk must be less than its maximum limits as [9] :
The generalized generation distribution factors (GGDF) are used to compute the power flow in transmission line k as [9] :
Where i k D , are GGDF for line k and generation i.
NL is the number of load buses

Capacity (Physical) Constraints
The physical limitations of power generation scheduling must be with in maximum and minimum limits as:
Also, the demand power must be with in maximum and minimum limits as:
PROPOSED FLP MEMBERSHIP MODELS
The changes in membership models have an effect in the optimization problem. The shape of the membership function is constructed according to the nature of variable variations.
Modeling of Objective Function
The objective is to maximize a certain function (Max PR). The proposed shapes of fuzzy modeling are shown in Figs.1 and 2 . The membership generation unit payment function, μ(Ci), can be written in the following form:
Where c is a point between co and c1 The membership benefit function of power demands (Bj) can be written in the following form: 
Modeling of Power Generation
The proposed different shapes of power generation fuzzy membership function can be written in the following form: Where PG is a point between min and max values.
However the Power generation can be represented by two fuzzy membership models triangular model (FLP1) and trapezoidal model (FLP2) as shown in Fig.3 and Fig. 4 respectively. 
Modeling of Power Demand
The proposed shape of power demand fuzzy membership function is shown in Fig.5 . This function can be written in the following form: 
Modeling of Power Flow Constraint
The proposed shape of power flow fuzzy membership function is illustrated by Fig.6 . This function can be written in the following form:
Where, PF is a point between the minimum and maximum power flow limits. Max α Subject to: μ (Ci) ≥ α μ(Bj) ≥ α (11) μ (pg) ≥ α μ (PF) ≥ α Where α ε [0, 1], α is the degree of the problem optimality.
APPLICATIONS 5.1 Test Systems
Four standard test systems are used to show the capability of the proposed technique for (SCOD) solving using the FLP. The first test system is 5-bus test system which contains 5 buses and 7 transmission lines [10] . The second test system is IEEE 14-bus test system [11] , while the third test system is IEEE 30-bus test system [11] .Added to that system, a real part of Egyptian United Network. Tables 1 and 2 illustrate the generation and lines data for the 5-bus system. The critical line in 5-bus system is line number 3. The line number 1 is the critical line in the other systems. The maximum power flow rating of the critical lines are equal to 35, 150, 50 MW for the 3 test systems, respectively. Tables 3-5 show the comparison between the results obtained using different shapes of fuzzy membership models (FLP1 and FLP2) and linear programming techniques (LP). Table 3 shows a comparison between different optimization techniques for 5-Bus System at normal operation conditions with congestion of line 3. Where G is power generation and D is the power demand. Tables (3) (4) (5) (6) show the comparison of profit for two different fuzzy modeling and LP model. It can be noticed that: FLP2,FLP1 more profits are obtained than LP and the profits are increased with increasing of system size while all the overflows are removed. Table 7 shows the profits which is obtained using all technique for four systems. The solution of FLP2 (trapezoidal shapes of generation) has maximum profit for all test systems.
Results and comments
Emergency conditions
Unexpected outage of transmission line Tables 8, 9, 10,  show the profit of POT using different optimization techniques (LP, FLP1, FLP2) of line outage compared profit using LP, FLP1andFLP2. FLP2 for four standard systems. Form Tables 8-10 maximum profit of POT are obtained using the proposed FLP2.
Sudden increase in load demand Tables 11 and 12 show the profit of POT using different optimization techniques (LP, FLP1 and FLP2) for three test systems at different loading conditions. Tables 13 and 14 show the profit of POT using different optimization technique (LP, FLP1, FLP2) for two test systems at different unexpected outage of units form the generation plants. 
Unexpected outage of units form the generation plant
CONCLUSIONS
An efficient and accurate proposed optimization technique has been applied to solve the transmission congestion management problem in competitive market of power systems at normal and emergency conditions. Two shapes models of fuzzy linear programming memberships (FLP1 and FLP2) have been proposed to find the solution of the transmission congestion management problem. The trapezoidal shape of membership function of power generation FLP2 has the most efficient membership to obtain the maximum profit compared with the other techniques. A multi objective fuzzy linear programming technique has been successfully applied to obtain the maximum profit for different scale power systems, while all the overflows in the different transmissions lines has been removed. A real power system which is apart of Egyptian United Network has been to show the capability of the POT. To find out the maximal profit by maximizing the customers benefit and minimizing the payment of power generation.
